mm^} mmm 

T*fc£ ¥ ffe «^©fb^H0 Vol.25, No. 2, 149-162, 1990) „ 

(Shinozaki and Yamaguchi-Shinozaki, Plant Physiol. 115:327- 

334, 1997) 0 

jvx-bjfc&isT^&z t&wb frizz nit. -r m^cDumx^m^m 


V>m (Abscisic acid; ABA)*^ < M^- U X & U , ififfl a*3&feg & ^<3DX h Ix X % 
ABA&^fiffijgfc ABA#f^fi«g#(^J; Ui/^-^MS^^tl, Z<DVtf 

i-M^m Ci^b^ M pco f§m * Ml 15 b X v ^ 6 d t tfm h tit v ^ 

mfc>&$>(D&iitf^£nx^& 0 -fu v y^vv ymm^&<m% 
&m Ajxkv, ^nb(D£&&xi&ftnm*m / tbx mm ^ y n u > ^ # u >> > 

£d£T\ rfo 0 4 1;^^^:, S^^^f^^^y-;^ 

^Slill i: J: o t 7 ^ f ; $ ti, z<Djf l ??=?-;—ji/£.*/a.?n—x 

V 7- J -)V £ =7 y <i J -7s £ £XR £ LX?\ $ ^^-ZMiii: J: U X 3? 3^ 
d<D^7^y— X, X^^ — J*c7)#»£ RFO ^V^ a dtl 

&X(D rfo tM-rs^J: btfi 7 7 ^ ; - zstf;^ 

iffil:lf^SIJ?:^/cbT^-5 C h £^l&1-6fc(a©^T*4&ofc(Blackman S. 
A. et al. Plant Physiol. 100:225-230,1992, Ooms J.J.J, et al. Plant Phys 
iol. 102:1185-1192,1993). 

MlCl&^Tfi, ^^^©^M/ZC^fj^^h^irl^/c ABA 

$l&2K#®#0^£B£Bfr<'C: ttftobtiX^Z. m&lZ ABA ©^^^{1^^^ 
b/c^Di'^fXtO ABA ^flffiit & 6 abal tiif ISTt'(i4f t* t & 
S^i^t<^ot^§ 0 l^U&3&SS>, ABA ^M>^*fc<D|i?K&^TJ£, 
ft£K&%ibXt>mW-r&Zti)S&%:& 0 ABA^Jl^^CD|l^Cfe(t5 
f2^#iftt©f£Ti*!S<t)f>n^vHKoornneef, Met al., Physiol. Plant. 61:377 
-383, 1984, Duckham, S. C. et al., Plant Cell and Environ. 14:601-606, 19 
91, Rock, CD. and Zeevaart, J.A.D. , Proc.Natl. Acad. Sci. 88:7496-7499, 


1991)„ 

^§tff±&^£*l&WNambara, E. , et al, Plant J. 2:435-441, 1992, Kriz, A. 
R., et al, Plant Physiol. 92:538-542, 1990, Parcy, F. , et al, Plant Cell 
6:1567-1582), o * Vm*<Dtt»m&mmz^Xim?(D*-Qmn-?Z> ABI3 
** ABA «t »J $ ftfr iz* t i^ft £ £ J^o d £ *.t>n& a 

(2) ±sa^^^y-7.^p^M^?{^ MT©(a)xtt(b)©atte-?-e*e 
c^^ttits (i) 3a«©ffi«K^-rs^M/^wft##^ o 

(b)@a?'j#-^ i © 7 3 j mmm^ tsv&'j>&< t& 1 ximmor s y a****. 
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(3) W.^foPl^&tf&'yy^ y-^4£^*21±<5- t^mmt-^r^ (1) 
(1) E«0ffi%^i-5^hl/^W##^S. 

(d)BB#J## 1 ©7 3 yMH?!iC:&tt6 4>&< 1 Xi£2&*@®7 3 J m&X^ 


£)?K$Mg?£fk£&, ^a-^D-7h^f7^7 i 7-;^ilJ:lt77'f7 

ssjts^i-, mzjfafrhm&btz^y ^ y -T.^mmm^^^m^'kmxx^y 
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<, ^D-f^XX, X#*. H77'J, ->rL^7-kf 

77^ ^-^^^itfS^f^, G e n B a n k & ZV)?—**—* Srffl^T, 

MfXnX^A&L ipman-Pearso n^^HL/cGENE T I X- 
MAC («feffii!liy7h'?X7 t V7h«)X71^i) & if flit, v"C «k 

tS^^V-^ffi^ 5' RACEg, 3' RACE^CT, ®%&±&3Lfe 
¥*m»-?&Z£i)iX%&. n^tltz.±WM^\±, Soluble Protein Expression 
System(INVITROGEN|±)^, Tight Control Expression System (INVITROGEN *±) 
^ QIAexpress System(QIAGEN *±)& ¥(D*y h M ^te^M^? $ — 

Molecular Biology, A Laboratory Manual (Melody S. Clark (Ed.), Springer) 

%z&mL<tm-$nx^z> < , 

77^-7^3111^^ «b/;poly (A) + RNA^f> c DN 
A7^7*7'J-?: lib, ;0cDNA7^7*7!J-4 /W X U #V -tf — ^ 3 > 

(polymerase chain reaction, ^TPCR^tS) f- «fc o T^ifli"^ d £ C 
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MTC> poly (A) + RNAfrh?7^ ;-7.£j$Bmmfc^Tkm^-f& 

yjm^mfem^mm-t&o po i y (a) + RNA<Djsimgpf£i:u-m, ^y-c 

i&mmzn-f\ mz.it. 7x;-vsds^ 7*7~^-f v7 ^ -;t:y7;^-^ 
^rRNA^ib^U if (d T) £ft:&ffi^Tp o 1 y (A) + RNA^^It'§§ 0 
iRNA^i^tftp o 1 y (A) + RNA^|#5Ct©t^5^r'y h 
(MPG Direct mRNA Purification Kit, CPG, INC. *±#) £f£|B LT & 
cDNA7^/7y-4ffSt§/c«)i;(t if p o 1 y (A) + RNA%i# 
MdU ^-Urf (dT) 77^7- ^V^A^^v-f^ffl^, 
C^ot-^icDNA^^ib, ^i;^7-*77> (Gubler and Hoffman) 
}£, — 7* (Okayama-Berg) j£ (Molecular Cloning 2nd edition, Cold 

Spring Harbor press, 1989) f CJ: «jr*ic DNA^^fS. ^7 ^ J — 7. 

^mmmm^comMm^^^m^^^ pcr^iwi^cdna^^^ 

y— WM*y h (Capfinder PCR cDNA Library Construction Kit(CLONTECH *±) 
#) fcJBl^T, PCRCiotcDNASJIilttj:^. :®J:5f:Ut^ 

#iP#5:fT9 - fc£ <fc U, 7 7-^3?-, 7*7^? HfO^D-->^ 

c DNA7-f 7*7 U -£DX7y-->7°C^fS7 f D-7 , ©DNAi^(t 

&i)*M<&&$n-C^ ^(D$Mi^^ PCRT : 'if fIOT7°D-:7'£-f <5 
J; 9 CIS ft Ut^bfe7"7^ -?-RZ?c DNA^fflV^PCR^ff o d 
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tiz^^x, M7*y -t? - v a > J^f^ffi 1- 3 y n - y & fegg-t e - £ t 

6„ ^tj)6RACEg (Rapid Amplification of cDNA End:PCR PROTOC 

OLS A Guide to Methods and Appl i cat ions, ACADEMIC press INC.p28~38) £fr 

pcRfcjHv^Tfc $f>n, yy if— >3 PCR£to 
77^ y-x^#^5«f5?©^D-->^{w^ ±^U7c^^^frTia© 

(1) *lfSl#:^?>77-f ^^^7^7li?'J 

(2) tt#J#*>£Sfe£i#:DNA&pigU 7°^ 7, 3 Y^>? $ V^T|&£i#: 
DNA7-f 7°7 'J-^fflU dCD5-f 7'^ 'J-^P,7 7>f y-^iMfe 

(3) poly (A) + RNA&7>?M#f::J;oT#!liU ^^-f^'t-AX 

U ai$©cDNA8ftf £fm ^f#-ts 0 

(4) ^7^T y-^^^^|af*^^MU, ^W^IM^^-CcDNA 
W y^ U -£iH±, 3t^&^KJg&£t!:T c DNAi^-KtS^W^l 
£2831£-tt> ^©M^ffl^tg^O cDNA^^'J - — >y-T-5o 

(5) ^y^Kif^coT^ yMe^ij^^M^^y^-f ^-fc^j&u race& 

A£«*©^^#-K^&,fcfc£J:< % PKit Plant Molecular Biolog 
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y-A Laboratory Manual (M.S. Clark(eds.), Springer) & £f(:i§Bfc£ tlTl^<5 0 ^ 
7$-£LXl±. rtMl^^^-^fflUtfcJ:^. f§Sl©flgig&. *BM 

/^MfcH-b'-TSfc©, Xf±, BE#l#-5§- 1 ©7^ y iffi^JC^ttl>^^< 

i &±<dt ^ jm&K%:. w&^is <izmnzntzT 574 
574 s-^&mm&fe^iz. 574 ;-x&f&&&<Dm&, -t^%H5 

V=$-J —)V ti/3.?U-7.£frb77 4 J — * £ Stt^ii^ *d*i& i^KB 

timft i tmK'z = 7 7 4 j-*&j$ELm$:^\ B.mmm$*iztk\}ti77 4 

t§CJ:(:j;ot77^y-7>M^?:lf±$ti:6: 5. 574 J - 

^KJXft^nfc^&fcUTfi, PCR{CJ:S in vitro gg#Ai£rfWf 

<b*l<5 PCRf^J;^ in vitro mutagenesis, 151-158 

MMx¥mmmmmj:¥i/v-X7mMim%(DPCRmm7°ti h 

tl^, 51^, 200 7^ J l£J^I*L ^^b<!i 100 7^yi£&|*k s u< 
&50 7^ y&&P*3, $ £>K£?£ U < ii 10 7^ j m&\H-e$>&» £tz* i&mum 
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hD-N--hny^7-^> (ntg) tb<itmmm<DmnAxmmmm^m 

^©7 5 y MB^fJ £ WtS 7 ^ y %3-Kt677^y 

^-<DT 3 y ItSS^J £ ft§ 7 7 -r y -Xl=r$;@li§£: n - 5 7 7 -i J -7.^ 


9 


WiM'tcD+^V/W XU y-Y-tf— >a >©^©3M$-C&5 6 0°C, 1 x S S 
C, 0. 1 %SD S, #£L< i£, 0. lxSSC, 0. l%SDSCffl§t5 

mm & -c^ -f y u x-r x-r 6 \jbn& B fc^-cvw x u x-r 
-ets. 7 - x ^^igife? ^ i a t s ii: (i, m5£©xn^-#-© 

M^?$-?tmm-r&m^l^ ib<», PlantMolecularBiology-A Laboratory 
Manual (M. S.Clark(eds. ), Springer)^ ifKIBitS tlX\ t *&J5?£%Mg:&mirZ>. 

ftlzmfeZtitii^itK 7^D;^f';7Al8^ (#2^p2-5 8 9 1 7 

*§-&*g#jfc) >xi/^ bn^iy— > 3 >tj^ (#r^¥5- 6857 b^mmm . 

^-"r-i ?Jltf>m (#i¥5 - 5 0 8 3 1 6^^?g#M) f^fjfS'h^ 
t*. «r£, TX^i-mm%^ft^&%mmmi$, Plan Cell Reports (1987) , 6, 
321 - 325 ^|H«c©7a^^^bTff ^-f Xfl*j"t 

Pro. Natl. Acad. Sci. USA, 86. 145 (1989), TIBTECH, 8, 145 (1990), 
Bio/Technology, 6, 923 (1988), Plant Physiol., 87, 671 (1988), Plant 
Physiol., 91, 1212 (1992), Bio/Technology, 6, 915 (1988), Plant Physol. , 
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99, 81 (1992)^^fam©^^ipbTffacifc^T-#S. -1 *lZtt-?Z>tem$z& 
j&3HIB#h T;P#Utt±t«U:fcl7&f& (#l*.f£ NaCl) £i«b 

I: 7 7 -f y -^^SS^JS^f 5 1 C «t o t, Wmfofo® 

^7^fy-;^^>a^D-7J:^lItUT77^ 
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(CarboPacPAl 77^A, K7>^P^ h U HfctBS W;t*^.X*±»0 ) 

30 X U < i± 5 20 {gcDfI^£&§ d 'gr^-rs. H(-»*L'< 

IM(7)t^;W::*rU 1.1/^50^ &1ZL<\%2m-frh 30 ^ <fcU3?£U< 

1 felt itift 0 7 7 ; - x^iii^tt h tbt b , %mm$>fz u ©^ffi 
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U < & 2 fg^ P> 30 fg, J; U if* U < & 5 *>P> 20 ^©fMS htSL$>Z.h fcSBfcfS. 

£D±S0ilt^6 15 -)V<£$Lmm £ n — K -T -5 mfe? £ £ & ^ ^ -r 

n - K i" £ « ? £ *£ m # ^ * A ~t 3 15 & & if & f f ^ ti 5 „ 

£ fc, 7 ^ y -x^^m?tfe?^^m^ini± U fc£ Jltfc & * ^ i; - - > -j/ 
Hft^utt, :c^y $z/7s)V7*%—Y (ems) ^tfMfc^a 
jHI«:ffl^T7 7^ y-x^&iSffifc^&nSitS^&i: Itft x.^;i/y # 

"7#*-h (ems) m(Dit^m\^m^xntzm%m^^mBn^m^h. 

^ji^Zi/mffi, xyi'f (elisa) &*ft\ ^ 7 -ry 

^mmm-eB\mb^±x(Dmm. m^urn^m*. m^. 1098/49273-^ 
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x&m? 7 j j -^^mmmmfc^ it, mm&m^ W098/49273 #&fgc 

pB IN19 &^CD~7°7 7\ ^ K pB 1121 (CLONTECH *±$D fcfUffl U 77 U 7 7 7 -^E If 

^ ^-okx 35s yn^ — 3? (E nc&^-m r35s-Proj iiiaic) fc, y/^y> 

^^SStfe?*-^**- (lltlfcVTtt TNos-terj hfH«c) ^©GUSjtfe 
f^^X^*77^;-7^|| cDNA m 1 Kfe^Tte TRaffinose 
Synthase] £ g^T6 £ i: fc J: U 

Sa^'J*-^ (@a^J##2) KiJttS 1 5 6#@^S©^n KV©±$!fEJlXbal1M 
hfettiPUfcX^V-i:, 1 2 6 0#^»© Sacl 1M b%^t^7^7-tffl 
1>T PCR £fr^ Xbal-Sacl if^T^ft/c, £7c, 1 2 6 0 Sacl V-C b 

f>, 2 4 4 8 # @ <D%&± 3 K > & ff^fi, 2 4 4 8#@fflt<^CS 

acl+M hfctfinUT^iplS-t*:*:. ^#-pBI12m, XbaU SaclMftU GUS 
}tfc?£B&§\ ^X 7 7-f; -^^IMRcDNA UTJi*g$i±^c Xbal 

-Sacl Br/i&tf Sacl-Sacl iFfJt £ 7 -Y a >U/c„ 7^^>3>5 

y E.coli HB101 K^MfsilU X^T^ K©J&gffi5^JJ3¥#TfcfTV\ #V X 
7 Sa^'I^Wi-€»y^X^ K£:?IJ£bpBI121-sSRS i: 

2. TggJSa* 

Jtifl 1 . T'lIb/c^^-^XO' (pBI121-sSRS) h'J^7l^>^ 
)]/ ^ -i =r -Y > X& £ ^ T Agrobacteriumu tumefaciens C58 (I # A L , 
Agrobacterium tumefaciens C58/pBI 121- s SRS § i I b ^ 0 % h tl ft 
Agrobacterium tumefaciens C58/pBI 121- s SRS % s vaccum infiltraion fe'&ffl 
V^T->n-r Zi-XJ- col-0 (LEHLE SEEDS *±SO f^SC$5^L7c 0 

mmmw * mm o if & * ^ u ^ ^ x 1000 fgm %^n 7 
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??-)viz%.mb. 2 2°c, 1 2mmMMT'cm4kmm\sfz 0 vu^^-f 
^hntzj&mmfos&Wt csrs-i~4 tm-tz) ko^t, tibox^v- 

1 JkXJ-?^^ ^-I'&tftfJ A DNA ^^l^cP CRC «k U A £5111 b 

y^^T V- 1 : 5'-TTT CCG GTT CAA GTT ATG GT-3' 3 ) 

^7^7-2 : 5'-CAA TGC ATC CGT TAT CAG TA-3' (I2?!I##4) 

il^^^VA DNA fcfc, ^^Jifft^mig^SSb^^K$S^#:f[^*CD T2 
Wi©^gJ: U Plant DNeasy DNA Jfim*'y KQUIAGEN }±i0 £ ffl V^Tflf M L /c 0 PC 
97 °C1 ftommmmk. 95 °C15 #\ 56 °C15 72 °C60 1 

^^^Jll/tSO^^^fcnyP^Aillfe. PCR1 JfiHStlfcDNA 
if % T # n - * y;vm^&Sfi"Cfira U fc. 

^Kliftffi^ SRS-1-5 tlfctt-S, #V Xfi3fe7 y -X^P^jlfe^CDH 

znz.*>iz^ wm%wm% izisttz??^ ; -x&j&m&z&iM u 
< y — !f >/w ^ v #y -t? — > a >i?*/f> 

ft-f. T3 t«:^te^cD^J;iJ£*RNA RNA ©fttfiKfcfc, Rneasy 

Plant Mini Kit(^T^f V*±SO £JB^*: 0 ttmUfcRNAfcfc, 
^VKT^&ttlU HybondN + {I$S¥Ufc 0 yn-^Ltlt pBI121-sSRS£ 
b-C±Ha7°^^ V- 1 Rtf/^^C V-2 tffiWcP CRtfTV\ *f Kb*: 
DNA BrJ^fciBV^CofillUfc DNA Bffi" (I & AlphosDirect(T ^ V \ A 7 y ^7 ->T 
/W^-^^*fcM)^ffl^T^^;l/U^ 0 HybondN+f^t' 6 Xn W ^ 

-if - v 3 > j±, 6 0 °c t\ - Hftfr v \ 6 0t;i:Ml tcWMWro * v V 7° n h 

3-JH:|oT»lfe. CDP-Star (7 y^V^7/W Tt^Z&m) 

^-r^y ^vxu^yn-y§:^mL/cig^^iii2i-^-r 0 121:^1^, 
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-y 5 ii SRS-4 ?:iUTl^ t 

m cDNA £ pET16b ^ # — © Ndel, BamHl b ^ D — — >^ U SS 
?iJ#-Sf 2 CItjc L fc*ftggB5!I C *J -5 !fg$& 3 K y 156~ 158 # S © A T G {I Nde 1 If 

h*#ilfrs £ K 579-581 #BOXho I +J->T b £^fcSf)i"£ PCR^Tii*! 
U SRS c DNA © Xho I -BamH I mft £ £ i-, pET16b (NOVAGEN %fctO © NdeU BamH 
I^h^D-rV^'b^ J&±3 K>©&3£ BamHl b% fain 1/ 

BamH I -BamH I ®r#& P C R (CTitfi U SRSNde I -BamH I if % o & pE 
T16b © BamHl ^-f h^^D — — V^Ufe. *f IS U 7t 37°^ 7.5- K tef«IB#Jft?#r 

$b/c„ ft^tl/cT/^T. ^ Kf£pET16bSRS £ Ufc. CI © 7° =7 7. 3 H pET16bSRS £ 
E.coli BL21(DE3)pLysS(Stratagene *±M)f^iCf£MU ^Msf^ b fe^II £ 
- 8 OTCfwT^Lfco 

E.coli BL21(DE31)pLys/pET16bSRS fi, 50#g/ml 2/ U Vfc-^fr LB ig 

JtfeT— Jfft ft*gH U cn«:0. lmli:»J5 0ml ©igJfiCttM U ^ 3 Bf K^#ft, 
S^JtS ImMIPTG £«IU SkKSRtHJgHUfc,, ;i £7)ig Hit £ 8000 rpnu 20 

#[ts®M£vfraiUTM#fci^ b-per^ hdfrxtDttMi, 

nT?§teH£\ SDS-PAGE(rT^VX^*^7^y-7.-^^P^ 

^MMt^, 8M mmX-mmO, His-Ttrap (y 7 )V~?V7 ^-X^VftM) 
77^ A {IT, ^XS*7 7-f y-X^^P^-HisTag W^K^ftm U 


16 


^T"£\ ?L££^T^#U ffitfj:/y 7 7-(50mM Tris-HCl, 5mMDTT, ImM PMSF, 
0. 1% PolyclarAT, P H7. 0) {^TffitB h ft. tttB^f^ ^^DT. (Calbiochem ft: 
M) ^Tl§3#U 6$i£MP?l4>U jl4>±?jf£PD-10 7^A 
^^-^^tfcS) ffi^fcB&t, t>h'J7*l/'^10 (amicontfcM) K 

TaiSUfflfflmtt^ U/c 0 :©fiittil^ SDS-PAGE KftU*:. 

sds-page 7.5% (H-ft^±m) ^fflv^ mfU&fiift, 

PVDF menbrane (BIORAD £fcfO (:x 1/ ^7 h n y 'V^Ufc. i?:nx#>:/ 
Dy hj§«f£. TV^'J 77^f K AP ^ 5a>^D>v b^'V b (BIORAD fttSO £ 

/SWc„ ^n-r zi-Xi- Coi-o -efi^n-r ^^-X-^ffi^©^^^ y j&HfS 

£B£ft, J£SCIsiSI# (SRS-l-4) M^©^>K^m^tl^ 0 

<BmmmvQ ^ & # <s -7 ^ y -^^^(D^m> 

iMf::&<5 i^frn^L/cS^tw io~50ai ©Mftm£Mab-c£*£ 100 

/x\ tb, 32°C-C?60~120^P H 1, 77^7-7.^^§:!fofc 0 
2.5 mM ->a.^n— 7. 7 * 7, 7%±W) 

5.0 mM is ? 7 (mm&m$±m) 

5.0 mM DTT =7 ~Y ^*±S) 

20.0 mM h U X^ItMflirt (PH7.0) 7 7 ft SO 

m^mmmmk. bi^wcd 4mm<D^7 j-jvttmz., 95°c-c?3o#ml^"7 
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Ji##r> ^fA^ltll^^^^ M± DX500, # 7 A i: U T ft CarboPac PA1 (4 

X250) w**?x&:m) . tk&mtL'az pad (#v;*^x*±®d *m^^ 

Mi Ofc. 

±153. Tltfbn/c^Kls^lti^^S^&^^M^S^^MKU, Tia^a 

j$&wt<& Gim^mmy°u-h^mm^. 22°c, i2^ifflMWTt?^*bfe. 

GM^^§i-aiM(pH5.7(K0H)) 
1L Murashige-Skoog^JgJS (^^VftgD 
lml X 1000 B5 3 O>^>*±$!0 
0.5gMES (-t^^t^^IM) 
30g 7.2 7. (i-il^^ "r77#M) 
8g *g*&fa^BA30 (#SI5^p a nXllttM) 

gm m^mmy° v - h ±t*^ b 3 M^cD*tti# % 1000 ^ * -e 

MbTttz* bD3 350 teXntzftiMmScm^mZ 6cm Olf-^^y h (TO-8) 

mm*® 3 BHt7>7>yy mitm±m -<?«v\ ^it^ 

>7'^4l^:. lcmCDift^-e 1000 fg/N-r^^^X%ilPA, tMS© 


18 


% w m-r § - i: a* mi ^ & 6 . 

[MGOHS^&iftBJ] 
[0 1 ] 

[02] 

#v xs*7 <Dmn*mm-t & j -if y; ^ 

-Y -fef- h > ojgft * ^-r -e * & 0 

[S3] 

[04] 

rfo -gn$mm *&-rmi&m'v$>2> 0 
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(a) @h^j#-^ i©7^ mmn £ #r # s & 3 - k -t & mfc?, 

(b) @B^ij#^- 1 co 7 3 j mum^tt&'pte < 1 1 1 x^ftfs^T ^ y 

[ft ^^4 ] ffii^c«it67 7 ^ y -x^tMtt^ ft±3-tts zt* 

(c) @a^J#-^ 1 y &BB#i&#t?#>^K. 

(d) ia?ij#-^ 1 07^ y^aa^icfcMts^3Sc< 1 xiiiioy? y s^'^. 
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